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(57) Abstract 

PURPOSE: To remarkably lessen the defects in the 
smgle crystalline .ayer on an insu.ator by sticking a 
second substrate onto the nonporous single crystal 
^conductor .ayer made on the porous layer oTa Z 
substrate, and then, separating these two substrate at the 
porous ,ay er , and tnen removjng ^ 

and the porous layer on the first substrate. 

CONSTITUTION. The surface layer of an Si sing.e 
crystallme substrate 11 js made porous 12 and a 

N^ZZTt C,ySta " ,ne Si ' ayef 13 fe made he ' e «n. 
Next another S. supporting substrate 14 and the sinale 

SEE* I 3 '" " StUCK ^ t0 e3Ch «ther LTugH 
an insulating layer 15 at high temperature, and then those 

belt 5 rf, *T" * ^ P-surization o 

heat treatment, or these combination. Next, the boards 
are separated at the porous Si layer 12. Furthermore the 
porous S, ,ayer 12 is removed selectively. That is ' the 

,S:, CfySta lI! ed & ' ayer 13 '" n *" sha » e * on S 
nsu atins I substrate 15*14 by etching on.y the porous Si 

XT the ^ f ° ,eSS ^ ChemiCa ' etChi "9 Alternatively 
wrth the srngle crystalline Si layer 13 as a polishing 

SKi. POr ° US S ' ' ayer 12 * «* Elective 9 
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(o) 



* / S s 



(t>) 



1 



, ' S S s * / y / / 

K C £ ' ' ' ' ' ' ' ■ 



-42 
'II 



.13 
-12 



--II 



\ j ' ' s S * * ' s ' s ' „ . a 

\\. r ' S f * s ^ -II 



^12 
-14 



1 

sin. 

TUTS & Rfti 6 IS £ 6 .1 i: £ i: lT & 

lx&o an. 

ffiitt& § ft*:Sf5 2 OgftctKE $ ft*: £ mi 

Ztizm&m l ft -5 v Mifl^JI 2 tcK©<75¥Wffcg;f£<7) 

KmrnzmzLxn^tizmmz. mtziz^nm^m 

IfilA 0 H-fc-ttlgWI^OXil £ 3: 3 M^JS 1 ft 6 v Mi 

x-h h warn. 1 ft s v Mi 2 t=3ea<o^s?S^<off k* 
a. 

*««cffl-Cft 1 £ •& vMi 2 

ft 6 H$g 1 ft * V Mi 2 fcfcao^fcSS^ft*:* 

( IS^if 8 J ffFl£3S 2 *>SfMi . ^ilteSfc^ftJ. 
WJfcJS 1 ft £> i Mi 2 (=eaeo*»«c««^fra!S*S. 

{If^«9] Mie^7L»/l^*{ix-x^->7'&fflo 
T^r$ft-5IS$Ja 1 ftMMi 2 £E»*)¥«flca£««>ft5 

( inxm i o ] wie^?L*JB<oi**ji . mzziinm 

mzWm-thZtlzJ: 9 ft£ M3<J« 1 ft & i, Mi 2 lc 
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tfElc# L-C^EBf^ £*Mt& C: . <04«fc < t i> 1 o 

tU:o2r&tc <t -> xff £>*t & tmm i s v Mi 2 izim 
i 1 2 j Mief^s«i, miftznm&&i' g M 

± . miles 2 <7)S«sco*®±o^-^r < 1 1 -^rt Jg^-T 

(at^Ji 1 3 ] Mief^yi«i, assftjK. itas i o 

• 2 JBL itSS is Ni ig<0*A»£>iMtfft£ijf-£Jll 2tC 

io [ii*Jii4] tam^r)^t>itxmt. irog^. jd 

EE, *£ffiSL ftSVMi^ft^eOffl^fc^^a^SHT 
fufcfiffite J: O^ftSIS^ 1 X<i 2(cESc^^«j 

(M^il 1 5 ] Mie^flSJf li. l^fii<t«^fflv^T^ 
ti & ft 1 XJi 2 ie&o¥^ffcg«cof£«!;51£. 

c 1 6 ] mzm^^t . h Fmi&^Vffhii 
zmmi 5izim<n^w.wfr<nttwmm. 
(n*Jii 7 3 me.^jinmiz}nf^mi±. mzii 
nmizmhx.*j\s3v-z£pm-r& z t tzxQUfhtL&n 

20 *JSlft^VMi2tCie©O^«s»Kc0fP^a. 

[ mxm i s ] mrie^?L©«icti{ts^(i. k^tl 
nxm i ft s v Mi 2 iwwfBfi^jffi. 

Clf*^ 1 9 ] Bf|ie^?L»^^fc{tS^-i^«i, K^TL 

htmm i ft s v Mi 2 tzie^co^^s^of^M^. 

[|»*JI2 0] mii&nMmizisli&fi-mi^ <yx.j\ 

mmnmpiinmiztt-f&mm^-yi-yrizj: onhti 

UMH3%. l ft h \ Mi 2 fc:SEtto*» «cS«RoffSi^ri£. 
30 [IB«52 1] mfie^7L«^^fUg(i. 10-80 
%co|£Htft ^.if 1 ft& VMi 2 IcKSjO^frfilS 

[0001] 

(cra-Ti.. 5St=»L<Ji. &*fMH£fc4^(i. 

>u ^, Mm®mz®^h*m&mwi<7)fcwi*mzm-f 

40 .5{,c7)T'ft&. 
[0002 ] 

m&nfttti ] ie^±^#^ B H a s i ^*«^/« 

It i/'J3y ;t>- W V-sz.X'-?- ( SO I ) gffi 

^ s i mfcx-immL z.%^&« cofZiiL^z soiai 

2rf m Lfz t'U Ktf^-Th Zbfrh$>< c09J^'fiK$ 

tixztz. tth-tb. so i mi^mmt^ztx. 
2. wastawtttcffifvc^*. 

50 3. ^aZ^S^fflc^^fLAiS^b&^fig. 
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fig, ifOfifffljSE^W^ii*. 

[00031 ±feLJt«t o 4f^'( Xft&±.<7)Z«0ffl 

JBJfcfrifctCOtvcBfifcSftTST^i. <I<0t*lSti. « 

[0004] Special Issue: "Sing 
le— crystal silicon on non 
— single — crystal insulator 
s": edited by G. W. Cullen.J 
ournal of Crystal Growth, 
volume 63. no3. pp429- 590 (1 
983) . ifc. flUSfi-fr 7 r 4 rmx±lz. 

S i &CVD (fttfSRfflffi) "C\ 'Vf oxt?*^-£ 
-ttTSlfc-fSSOS (->U3V t7T-(7) ^ 

jn^fir* o . afcjftjfttfc s o i awt vx-m<r>m. 

TfiteWMZLtztf. S iJifcTtte-f 7t-<7SSW 
<or/US— a— ix£0S i JI^coiSA. 0 

fcttRHf-rtcSO IffijkZm&LXo t^ot&A-tf'tt 
[00051 1 . Si JtU£A£££fta8BHM%£. 

rattrs ism^gp^w~aai$-tt. ^-f 

i: L-cattTW'VCtr^^^-ir^SS-tt-, SiOj ±^ 
S i JMSIWi£jBj3W4. < i«0«^tti. SiOi 1 
ICS imotmZti>%0. ) 
2. S im^B3^Wi.^<7)tcr>^iSiimt Lxamt. % 
OTSRCSiOi fcJBlfc-*-*. (iW*ffii±. Si^cO 

Ut'GaAs «<^-&ft¥3WfcfflSLtfc:x t * * ->^r 

[00061 l*»u fc-&*i¥3Sft»»i, ware. 05 

[00 07 1 z.<r>toHZb.fr$>* &mx\ 8gfiSW3$Jg 
t,S5<. *SBa^x^N3&*f^H-C#*S i »>x/N±k:. -ft 

(00 081 

dsqfl*w^LJ: ot Lx^^mm) jtsei ss^f* 

^&tLX. CVDtciO. SIS. flUSftJBS i r» 
fSlxt^^i-'V/l/dtft^-ti-S^. # B a afS i erfffSL 



3) t#^F7-3 0 2 889 

4 

-%^x;M^-e-A£iD&LTlSfltU iSMWfS 
JM=J:»>#tSIWH£S iOi ±tcj£H$-£S;fr&, -cU 

(Zone Melting Recrysta I 1 i 
z a t i o n ) tfftbtLX^h^ Zixh^mzit^ix 

HHfcLfctou*^. cvDj£(i¥*I*I§Ht: 
•T4(c(i; «ttBtfta c sfcSi:$r , 3. WtiSfcgmX'ii-tn 

m&z<r>mw&).zfflm.ti i hh . zone m 

elting Recrystal 1 izationS 

if{,->t^m^Lxa*). imwttm%mmfo{>m 

[000 9 1 ±E2«)*St*6S i»E£xK*4f>' 
20 a«<7)^*^{f^>fxS. 

cooioi i . vsoiftFaasfcJwsrttx 7f-y/$ 

ftjfcS i#^ a a B««tcB?-ftJl^JBfi£L. iSBtfUBLLt^ 
aas i«*S iS«fcHtSii[<tEaLfcSfe. SiS 
SWHA^!if^:<J:-5t. JS^S&FaS i Ji_t(cvilt 
teH4*vC»lEfl«§:hjfcS iJ«Sfl»IS£»Ij!trS. 

i ^gcW5^o>t/?<tsa-r?>xg, w&iks ism. 

30 [0011] 2. t-ft7;x(SIMOX:Sepe 
ration by ion implanted o 
x y g e n ) S i *SiS B B aS«+lCi§S^'f * 

^JiAlcJ; OSiOj 43fffi"Ca 0 . Sir 

Il^VrlO'Mons/cm 2 ULJbtitA^S'iJ 
£(i^;c.-$\ >>xA-3^MiS^. It:. ^ B B a 

^pst±^ < l , xmmz%x , + u a—t-v < 

[00121 3 . £7l«S i coig^ttc J: hmMtefimz 
<t9SO I tSSSr»«-r6^rffi. d<0*^(i. PSSi 

(4-?4iQL. J - Crystal Growth, vo 
I 63. 547 ( 1 983) ) . t,L<*i. if^ 

X OSi ft SrlfflOJ: 3 t;H FSSK+^Re-fkUtStcJ: 9 
'PSS i SK^r^-tLKftL^W^. i9jE8Sftt J: •) 

50 ^g^ixrv^S iffii&li. 7-V\MXXgi0^it:^5E 
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[00 13] £fz. ±M<7>± ?3rg!#<7>SO lcr>&f$tfT 
tf. SO I*gi££fgfi£-r6:fr£#&S£i§tfT^£. C 

[0014] l. mmizx&mmt 

i «-cii^- fcffBtft-*- s z t #mmxt> * . mz 

[0 0 15] 20x^f-i/* r CAii3— frfWBMfcfc:*! 
SftfcSfiTV^**. 20 

fc*> S O I ^coffiH * #£> & ( C . H 

arendt. et. a 1 . , J. Elect. Mat 
er. Vol. 20. 267 (1991). H. Bau 
mgart. et. a 1 . . Extended Abs 
tract of ECS 1st Internat 
ional Symposium of Wafer 30 
Bonding. pp-733 ( 1 99 1 ) > C. 
E. Hunt, Extended Abstract 
of ECS 1st International S 
ymposium of Wafer Bondin 
g. pp-696 ( 199 1 ) ) . 
[00 16] S4>fctt9£ir£e:fflvvfc¥«HeS«ii. 
#-r2 8W>x^r'J£gi: U -c<OD *> lft«it3fc 

0. 40 
[00 17] Lfc*<o-C. ftSO^-tfrHiSSO I tcfc 

[0018] ttc. /r5ACfta$ft.63effijSttaffi-h 
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[0019] £Z*>X\ ftSiSttSSJi. ftSftfg^rT- 

^s<o®^ am) z±<<)-m, mmmt. mmmz 

[0020] Ljfc*«-»"C . #fl«S i ^{£AS i T' 
[002 1 ] ±"C^^i 3 <t-&Q&&ffr>T'*'{ 
[ 0 0 2 2 ] $ Si ««±{CG a A s 3?afl:£4ta 

m^jm s &mffl%$icr>mMz£'). **>j&rjk 

[00 2 3] ifc. te=Fco$xy < y h£:«*r$-s/yfr 

-g. C t 4> *VC V * * rt\ ^fljt S i <*>J*£j£tt<0ffi; 

LfcfiW)3£«i: L-C<03cStt. ftSStttcXft*. 
[ 0 0 2 4 ] d d Ltti>\ *»^<0«BB«T*4*J!( 
B^Ji. ±»LfcSIUfflA(=e*. jteWSBPF 5 - 2 1 3 

[0025] mmmzfflzkztifzjrmiz, Kntts*) 
cohcovhz. wh. %Tin&&&?mfomiiLtiztt^ 

[00 26] ±j£t^l?.M^ft?^L'f#4g 

[0027] *«bb(4. ±a>co^^(cr^ 

[0028] *%HBcogij<oB Wli , &mmzfctix . ± 
raffitc jg 0 Uj-TifiSr . fi&^T ffiiifc?Sfitt 5r ff ^ 4 4i 
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[0029] *&W<7)W.lzM<7)BWi. §91^ 

coo30] *?mcr>mzM(Dmtfi}\i^ s o r mm<r>± 
mmmm®&z:ftmi-&mt,z{,^ iSM^sos^. s i 

[00 3 1] 

[ o o 3 2 ] ep*> . *wm^fomL<Dwm>m<r) j m 
i oasawi. &KnmzGi-&m i os«s«of/ie^?i« 

8. SirEW0*i5*r«j«S*utSflcS:]i?rffi^?LK«tc 
fcv^TMtSIS, fii!e#«$:hX:S?2«oa£#_tfc:E 20 

[0033] #«91*>SB2*)JB«{i. ZUHmfrti+h 

<7)T'£>4. 

[0034] 

^*2<O«ft±<O^7L«*S:|^f4Cfct:j:0, ffi 
Sr*»«c»«cf«i(cSfi|ffl-r S i t & . ,1 fit J: 

4. 

[0035] *«B^t«tiltf . xgBJlgfic (*i§iH±S 

« ) r (i t*> t -t h &m±iz esse **ms B - B ? x ^ 
i^ut. i^-e. *]»e. zu.b<?>w 

ioo36]2*:. *%<9i(=j:*iur. s o i mmcoxm 50 
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iBMREIRSrfWrSIRCfc. ftlffi&SOS^. S IM 
[0037] *Jfi^fc*iViT(i. ^7L»«^^LTS«c 

[0038] *%9](c&vvc(i. £fl«op|ffifc#7LflIJB 
5 (C 2&<3«ik0«flc£K9^;fo-£jfca. wE^a«*-c 

[0039] *%Ha4H*flE££l>ttK2r&£ ^ 
[0040] £TL«S i atSKtt&AUp o r o s i t 
L>tl&. tztHf. poros i t yi)<5 0%X'htV,i 

Porosity zriffln^tUfJ: 953v>7JT'^7L 

[0041] Si S««H F»S£ffl^fc»flgfo£a=fc: 

<2. S i CD&m 2. 3 3 s/c m 3 Izifr^T . H 

zrl. 1-0. 6g/cm3«0i£H(c^ffc§-»i-S£i:# 
c<o^?L«*li. Tlfi^SilciO. nis i 

Sft4. 

[0 04 2] ^7L«S Hi. Uh 1 i rfCiotl 9 

7t (A. Uhl ir. Bel 1 Syst. Tech. 
J- . vol. 35. 333 ( 1 956)). 

[ 0 0 4 3 1 a*:. ^^-s^iRSfbatfetts s i 
<r>mmKm$:M3tL. HFisatosi^nffiKjowi 

LT^4 (T. J. Electroche 

m. Soc. . vol. 127, 476 ( 1 98 
0) ) . 

[0044] Si+2HF+(2-n) e' -SiF 2 
+ 2H' +ne- 

S i F2 +2HF-S i F 4 +H2 
S i Ft +2HF-H! SiFs 

Si+4HF+(4-A) e' -SiF, +4H" ~A 
e " 
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S i F4 +2HF— H 2 S i Fs 

h tzih lz£zg&JETl<r)®X'h 9 . n > 2 £ A > 4 & 
S^tt^WcSix&^K^fLfJS i tf&f&Zixh b L 

(004 5] &±nzbfre>. iEflOSqSE-fSPSS i 

ozjimuzav bmm&it&m&ts j >. r 
ssEztixm ss. mm., 

mm&±tmm3tms. v o i . 79. SSD79-9 

549 (1979)). (K. I ma i . Sol id- 
State Electronics, vol. 24. 
159 (1981 ) ) . 

[0046] L*>L. Sii&SNSS i Xhtl^Hmt 
SftSiiOSfi^t&O (R. P. Holmstrom 
and J. Y. Chi. AppI. Phys. Let 
t.. vol. 42. 386(1983)). Pi, N 

[0047] &ims i Mtzii. 8SBfc=F-B6SgcM«zJi& 
OKtfBfS.ZixXn'O . -f-tf^JWiflUSAS i izifr^b 

•v/UKSS-frSifct^Tfig-Cfti. fc^fL. 1 000*0 

«5t#tt*«a^r*>it6..C:tf5fc46, S i Jfcoxt;?^ S^-v 
^SfcxtT^df^+yMfcil. 75X7CV 
D. SECVDft. TtcvD. A-frx • X^y*- 

[0048]^. £?L«*li*OrtaH=:fc»«)£»!# 

[00493 [MB&OT 1 ] 0 1 ( a ) tc^-f J: o 
Jc. afgl^)S i#@A£«l lrfflSU. 

mmz&iunti 2 u ^?lss i 1 2±t=i^?L«# 

£AS ifl3 £&f&.i-& (01 ( b ) ) . 

[0050] <jac 01(c) tc^-ri^tc. to-^r 
<os i 3d$sis 1 4 fc#tsas ifi3t z&mm 1 5 

. ZiXlzX 0 . S i 1 4 t ^ B B B ® 1 3 t 

im&mi szitLxtemziz-s-tb. *e&iii 5«m 
&as im±. si xf^sst 1 4±<7)^£-< t t-^-c 

too 5 1 j act. ^njjs i)i 1 2T-stR&^^-^» 
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(01 (d) ) . s i i&mmma. &kms i 1 2/ 

m B aSif 1 3/immi 5/S i£ftS«14<0j: 

[0052]$ 4(C. ^?U?S i l 2 SrSfinWcRfc^-r 
b. il^coS iOX y^-V^jg. £60l2^fL«S it?) 

m^-v^-yymx : hh3m, hbwmmzTiva- 
10 t'*> h fi—*z:mi)u LKm&m.<7)'y% < 1 1 1 as 

zrfflUT. ^7L«S i 1 2cO^^*E^?i s ^-fb^x-y 
>7LX&mtmWi. 15 + 1 4±lcff^tL^mS B B a S 
i®l 3£«i¥$-t^j£-f&. ±im&Lti±olZ. # 
TL^S i Olft^rSSSttcJ: DiI£<DS i oi^+vy 

^ti&X'hb. 

[00 5 3] $>bWt. 1*1 3SrJ5fg^hv 

><-fcl/C£?l«S i 1 2^§I^W^T'^^. 
[00541 01 ( e ) (C<3, *%B3-ci#^ixS^«s 

20 mm^z tib . &m\t&fc 15 + 14 ±(cm^ B B B s i 

[ 0 0 5 5 ] & 1 CDS i St&g&tB. 1 1 <i. SS£7l« 
S i $r^*LT. mm¥iBi±mmX'Z%\,^3.£Mh.X 

1 Mt&a&B. 1 1 1 LT^ffl-T-S . 
[0056]*^(;iJUT, %>Tl«S iJlT'20<75S 

KHaKLX^Jl'mmzrWL^-r^m. ^ix^'tLcr,^ 

fimmx-zh. 

[0057] ^ftmz&^x. ftMizmLfc^iims i 

mco^lim (porosity)li. — fitGMZii. 10- 

soxcommx-h*). «tojffiL<Ji. 20-60%^ 

40 [00 58] [3SiSIS«W2] 02 (a) tciirfj:? 
(c. ^lOS imf5a 3 B S^2 l^fflSLT. 
wmZ3>n.mt2 2 L. ^7L«S i 2 2±(c#^7L«m 
ff H s B S im23^mfS.-th (02 (b) ) . 
[ 0 0 5 9 ] actc. 0 2 ( c ) (,Z7n-tX o Iz . 53?^^' 
7*(cft-35£ft!>7ti§3Stt5£}$£l£2 4i:#fS a B a S i ^ 

2 3trfe^2 5^^Lr^?S-C'S?«$-li-^:^. P§4i 

jbitlzXOMO^hitb. ZMzJil. 5tiSi§tt3:J#S 
2 4 h m£fi,m 23 t (ifg^ii 25rj> L T SSStctS 
50 ^^>. fg^JEf 2 5(i«H£AS i 5tiSiS145:ftffi 



1 1 

<Oj¥« £(i $ * 3 ttfifcTK 0 . 
[ 0 0 6 0 ] &(c % ^?LKS i M2 3"CSfi^4MWf 4 
((32 (d) ) . 3BSMSa*»RIBKi. ^7L«S i 2 

2 Sif23 /f6MJI 2 5 

2 4<Oj:^^5ti:=S:?». 

[0061] £ <!>{c. ^.?L«S i 2 2 £SiRWO$*-f 

t i>a*>ht— *-*asjpL3tffl^«^*< & <» i isa 

J^LT#iSi^tt»ttS«i 2 5 + 24 ifcSHWk Lfc 
3fc. £7L®S i <OjT;;*;$:?IMTS(cJ: 0ii*<OS i <OX 

coo 6 2] msas im23zmmxh-v 

'*-t LX&ILMS i 2 2 £iM53<J0?JgT'l$£-?-&. 
[ 0 0 6 3 ] 122 ( e ) *JgJ|t» £>fl6¥3«fc 

aas^sns . 3£&»t£$&»i££ft 25 + 24 ±tc# 

&A Sif23 tfW-iB I,z % L A» t, icgWHfc'S ftT . 

JIT kSfSlcteffl-f £.1 i: *«tl h . 
[00 64] ft»*HBB2 5«£<TfcfiV*. 
[ 0 0 6 5 J m 1 <OS i ^fS B B o*«2 1 (i, «f?£?L« 
S i «Mi¥ffi1xJ^rc£$:V*liirjtEiiT 
v % & i§-£lc<i . *aST*Bft £ -> tz'ik . SJSOS 1 «> s 
i #& B B B S«2 1 1 Lx&mx-zz. 
I 0 0 6 6 ] [Xtt£ttffl3 ] 03 ( a ) tc^J: ? 
(c. i-TStlOS imi&A£&3 l£fflSLT, 

mm&%Kmt3 2 u ^flms i 3 2±K#£fl.«s. 
arflrfk^fl!^** 3 3 03 ( t> > ) . 

[0 0 6 7] <Xtc. 123 (c ) K5r$\J:3fc:. 1,3- 2r 

i immwi 3 At m^itsifa^mtem 3 3 1 £*e 

fib\ *>So(iCitf>co«^*)-frtcJ: 
■JKO^btf*. £ft.fc.fcg. S i£fifg«3 4fc*tS 
a«3 3fcii*e»«3 5S:^LT«@te^#-4. 

« 3 5 »i^ H a a it^J*jS«c®± . S i £»St£ 3 4 ± 

liS*3tfcfifa-Ctt»)-&;b-t*:4. 
[ 0 0 6 S ] mz . ^7l»S i§32 T-S££#9hf S 
(03 (d) ) . S i*HS«j. Ziims i 3 2/ 

miSfi-ft^ftitMiHc« 3 3/lfi»« 3 5/Si 

3 4 co J: a^fSitt^-S. 

[00 69] ^fL©S i 3 2S-iSWWfc:|Sfei-f t 



< 7 > ^§8^7-302889 

1 2 

h . tt.-&ft)¥^fat,Ztt LXSi cox y f-y^"Sjg<o^V ■» 
Xyf-y^jKSrJflvvc. £7Lf(S i 3 24>*£-fl££x-y 

*y?Lxtm&g& 35 + 34 itsBHtL^Jnea 

[ 0 0 7 0 ] £>& v >li . JU£Aft£ft¥«fMI 33^ 
H y^-t IX&TiMS i 3 2 £Kft9raf-CRg=?- 

[ 0 0 7 1 ] H3 ( e ) {C(±, *«BHT-»4»fl*ipS|C«c 

J6^ttS«3 5 + 3 4±(C#t£Aft:'S- 
10 1%l^ft®3 3*™tc, L36»t%-(cgw-ftS*i-c. 

*m&mmz. itim^mfrm&tLx. z^zuim 
[0072] iti&to*mwwfct ixm^hvk^nzxttt 

IMI3 5Ji«r<rt.ft^. 

[ o o 7 3 1 m i cos i m&gy&m 1 «, mw^-Tin 
sizmzLx. mmw-iBtemmx' zzwz t'm^x 

20 i #^ h h b ss 3 1 1 l x mmx-z h . 

[0074] [£teSfg0f 4 ] 04 ( a ) lZ7&t* 0 
tc. sf^l^S i#^ B B B S«4 lSrfflSLT. -eco^ 

mm^^m\LA 2 u ^-tlws i 4 2±tzn^nw 

«Jirffc£ft¥3WWB4 3£Jgj£*-6 (04 ( b) ) . 
[0075] i^lC, 04 ( c ) Kijrf J; ptc, 53S^»/T 
5^t««Sili3lS85aflBiftaS«4 4 fc JiU&firffc^&i 
^«sil4 3 Sr*fi»JB4 5«r^LTSiB-C«*$-li:Jt 

30 f±3^S«4 4tmfS B B B ®4 3t«iffe^«4 5^^-LT 
3J£ffl(=*S£-*"4. J6^)14 5 «i#^ B B B -fk^j^«c« 
±. 3B8»tt3a*S«4 4±<0^i:< i: t-^r^fig-T 
*4^(i«a*tttf5»|R^JiSA3tfcfiia-CfiS0-&*> 

[0076] at, i!§4 3TSSSr4i"Wt-4 

(04 ( d ) ) . 3B8iattS»a<RI!8(i. ^?L«S i 4 
2 /*feHrO:^Wi*fWB 4 3 / JgSi/i 4 5 /5tSiS1± 

[0077]$ 4>ic. znns i 4 2 1 

40 h. -it^^mmzMLXS i<Ox-y^->-^aUK<7)iSt^ 
x-yf->-c7'S5-fflnT. ^TLWS i 4 2^A^x 7 

T-yfLxi&mimfcA 5 + a a tizmmit Ltimt§& 

[0078]^l,nli. igM^ft^*i4 3&i 
@x h- -y^-t LXZ-KKS i 4 2 ^-MiRmiSX'^-t 
b. 

[007 9] 04 ( e ) (cli. ^^Tlt^fxl)^^ 
7tiSi§ttiej4tt^t54 5 + 4 4±(C4i 
tSa^ft^nj^mifHcJB 4 3 tf¥miz . t *' t ^— tlilB Yk 
10 Sfir, ^x/^tStc. JzMUtiz&tiLZtii,. ZoLX 



1 3 

[00 80] JgSStffflf 4 5Ji&<-Cif|o. 

c o o s i ] m i <os i m&&m&.4 1 ti. m%§>jim 

i #&A£«4 1 i; LT(lffl-C'# S . 

[0082] [mtmmM5 ] 05 ( a ) fc^rf J: 3 

tc t-rmios i^ B a a s«5 imtu. -e<opi 

ffiomffiMZ&ftmitS 2 . 5 3L, P?ffi<D^flJf S i 
5 2. 5 3±tC#^7L«mS a B B^«t®54. 55^f 

(05 ( b ) ) . 
[ 0 0 8 3 ] &(;:. (25 ( c ) fcijrf-J: o lz. 2ft<03: 

57 tmzik^wfrms 4. 5 5i;£*ft 

5 8. 5 9 £ tf- L X S?ST'Sf # $ . ^ 

©s-s-. ana. fcs^tiSM. $>&\,Miztit>comx. 

6. 5 7i:*i§ B B ail5 4. 5 5 £ <iJg|g/I 5 8 . 5 9 £ 
^UTSSHtfe^-Ti. *fi»JB5 8. 5 9(^f^ B a ^ 
#*54. 55±, 3d$»£56. 6 7±^<fc(, 

_[0084] friz, MZims ii52. 5 3T'S££ 
~frt>J-r& (05 (d) ) . 2«:<63d*3asii, ^?L« 

s i /ms^^tem/mzm/imm®. (52/54 

/5 8/5 6. #£^5 3/5 5/5 9/5 7) C0«fc o 

( 0 0 8 5 ] $ £>{C. W£fL«S i 52. 5 3 £iMtR6<J 
(cBfe^-f h. ^7l«S i 52, 5 3co^$:iM^fi<J{c-ft^ 
x-yf-y?XT3d*g«5 8/5 6t>J:lX5 9/5 7_h 
tcflBWfc L£#ttA¥**feJB 5 4. 55 ZMftZitBfS. 
■tb. 

[0086] $>h Wt. #& a B a¥>$fr/i 54. 5 5 
©X h- -yJ-i-t LXZKMS i 5 2 . 5 3 £>M#?. mm 

x-ma-z. 

[ 0 0 8 7 ] 05 ( e ) (Cti. #«9iT»fc*l4¥3fHc 

®mic2«s|5l^c^fi£$ixs. CUtilWrfgH: 

[0088J?6^i58. 5 9<i=5:<Tl>f|U. 
(0089]$»SS56. 5 7(i(5l-T'^:<Tl»^ 

ioo9o]^i«si susais«5 1 ti. m%$>n.n 
i 4Usj» H 5 1 t Lxmmz'Z h, 

[00 9 1] 
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14 

immi) 6 2 5^mOU^5:^o3tltS!JtO. 0 1 
Q. ■ cm<DPmcr>64 >*m.<7>mic?) (100) m*gk 

S i . H F^gtWcfcvvci^SHbfcfciTo*:. 
[0092] f^ttlfc^fHifclTiOfc is 9T'£>o*;. 
[0093] nSi®m : 5 ( mA • c nr* ) 
l^&<b£?§?g :' H F : Hz O : Ct Hs OH=l : 1 : 
1 

12 (#) 
^TUTS iOJ5A: 1 0 (jum) 
10 Porosity: 15 (%) 

C<D^£^#B^ I M0 0*CT-lB#igSHtL*:. <! 

nffitizz *)&Kms injivftmzmiimx'mbtL 

fc. &1ins i±KCVD (ChemicalVapo 
r Deposition)at;J:i3f^ B Si^ 1;t( 

[0094] V-Xtf.* : S i H 2 Ch /Hj 
#'.X8£4 .0.5/180 1 /m i n 
tf2*l±)j : 8 0 T o r r 
20 ?SJS: 9 5 0'C 

j£*3£j£ : 0 . 3u m/m i n 

$ £>(C. C^xe^^fyt/l'S i W^SlCgiS'ft.t J: 0 
1 0 0 nm<?)S i 0 2 jl£Jgj$L*:. 
[ 0 0 9 5 ] ISS i Oz JB£B5fc JJMcfflXLfc 5 0 0 n 
m<DS i O2 mZB&LLfcS igfccQmStZmtzSh 
it. fgn&Zittc'ik. 9 0 0*C-2^cO^!{lS^L. f& 

[0096] ftSO^-fc-ti-^^xVNCO®^ LTgiff^-fS] 

[0 0 97] -ec7)f£. ^7L^S if^4 9%»gt3 0 
%j§^k*^7i<i:<0?g^-?S (1:5) Xffl*L%fft>9& 

0 . m^a B a Si5;x 7 f -xh 7 T<7)Umt LX . 

40 [0098] ^^?L« S i #JS B B B ^|^ y ^- v-p'mzn 

-f&^-vi-^rmmt. misf>xi&<. %>nmm^ 

icfcitiivfy/i (S+^-v^hD-A^) 
[0099] -r=2:i5*>. S i mitm±lZ l m^Jl^^ 
•y -7- > 7 Jntt mfSp H a S i m f>S: ffct j^-*> 
[0100] JSi§1ffi^iKl^cJ; bWimmm^M^:. s 

0 imizizmKKc&&xmmA2txx 



(9) 
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1 5 



1 6 



[oioi] zo lx » m&nztmtkm tt-tz so 

£J:9»*L*:fiL $m£X0 visyfLtz. ZoLX 

<fc famz^h so i ssttftii^fi^ 

[0102] (HMW2) 5 2 5;um<7>/S*£f#o*:ib 

JScfito . o in • c m<?opa(7)4 4 yj-&<?>m i «o ( l 10 

0 0 ) Jjl&AS i H Fm&*lZ}i^Xf%&<tf8. 

(oio3] ^mitsmmmTcot ts d xh^fz. 

[0 104] 7 (mA • cm-2) 

P§€£-fb£i§?g : H F : Hz O : d Hs OH= 1 : 1 : 
1 

12 (#) 
MfSi<7)ff^ : 10 (um) 
Porosity: 15 (%) 

c os&z: mmnm^ 4 0 0 *c x 2 mmmt Lfz. z 20 

co&fttcJ: 9^7L«S i (nJLnftmim&ttMxmfrix 
^. MfSilCMBE(Molecular Be 
am EpitaxyJfttiO^Si^O. 5u 
mxf ^^-wUj&KL*:. i&E^ttliUJtT^ffi 9 

[0 105] :700*C 
Eft : 1 X 1 0" 9 To r r 
j£^i£Jg: 0. lnm/sec 
iSJg: 9 5 0*C 

fi£:K3&K: 0. 3jum/min 30 
10 0 nmcOS i OimZfc&Ltz. 

[oio6]MsiOi mmmtmi.zm&LtzmmPEm: 
mmommtzmte-shit. tmzitfzm. 4oo-c- 

[0107] & r )'£b-£fc r y xwwizftLxmmjjft 

lz&)-iz+ft%EEJlz:toz.£z hZb S i M tff&m 

(cti . PA 0 ^-io-ti-^ x y lz 7 u - h £ £ 
fflOT&^U IZ.TI — hzrl^TU-N^^i^l T-^ 40 
^teJUcgg Ltz'&. VfCTV- V (cE^i £ Mz. hztx 
S i/I£5£JgL7t:. 

[0 108] Zcoik. f-7LKS i 7 r-K#& 

i: 3 0%mmt7Hm^t(Di^m ( l : 5 ) TW L5: 
A^iMiftXyf-y^'-fi,. ijUSfiS ilix-yf- ft 

X. n,imtRx. v J- y 7 Zti. ^icl^i^fx 



[0110] -T^*>. MSiilttO . 5jumO 
SiRx -y >^(c«fc -p T {> 4&A S i ®(C(i(5f 

[oiiu sgj&nTmmmizz&m&wmwgi^ s 

ztixi^hzt fimtz $ *ufc . 
[oii2] mmi tmmizLx. imwxmzwL*) 
&-tz t tc «t o«n a 0 ^=3:^*ii^ ir-f s s o i 
warn t> tut. 

[0 113] (mm3) 6 2 5/im<?)JjA^felt 
JgfiiO. 0 1 Q • cm<OPM£>S^{±N!Sc7)6'r 

^i«(ioo) tfe a as i h Fmm^zte 
iixmmtf&zft^fz. 

[0114] Rffiflafi jfefNi«T<0 i: 0 tz . 
[0115] nfizmig. : 7 ( mA • c nr* ) 
m&it&m ffi. :HF:H 2 0:C 2 Hs OH=l : 1 : 
1 

B#(3 : 1 2 (^-) 

^ fliCS i (30JW^l : i 0 (//m) 

Poros i ty : 1 5 (%) 

-^S«^|g^#ffl^^4 0 OXlXl&ffSMtitLfz. Z 

<r>mtizj: o^tl«s i cojicofimmmmx-mhti 

fz. ^-JimS iltMOCVD (MetalOrgan 
ic Chemical Vapor Deposit 
ion) miZ£<om£ihGaiAs £ bmlt ?*->v 

[0116] V-X^'X : TMG/AsH 3 /H 2 
^JE^J : 8 0To r r 
iSS: 7 0 0'C 

kg a a s mskffitmzmm Ltzm 2 <r> s i s^co^m 

i: S-Sb^-i^-ti:, Jgtt$-arfef* x 9 0 0'C- 1 B#^coSi 

[0117] ^o^hitfz^ ^^zmmm2 tmmzL 
xmj)£i}nz.fzt.z*>$>K'gs i MtwmL'y *^i±- 

[0118] -r<7)f£. ^?L«S i /l^rtM^^tMr* 
BSTI^iL^f*. £7l«S i ^xf-lxyi/r5>+h-o 
7>-fr!-yH-7j< ( 1 7m 1 : 3 g : 8m 1 <OJt^) 1 1 
0 -CT'X •■/ J-yfLfz. mSikG a As ( jx 7fy/$ 

t LT. ^TlfiS itiiM^x-yf-^^'^zx. ^tcl^i 

[0119] ^isbbG a a s osi v^yymzft-tz, 
ms-xhh. 



<1( 

1 7 

[0120] -ftctyl?. S im%±lZlvm<7)m*Zft 
x -/ f - vy\.z «k X t, JW^b GaAsi t=iiM^>^Yh*i 
[0121] Si§m^«Sii(cJ:-&Br®R^^S. G 

[0 1 2 2] 2li60«2i:|5iaH;:LT, ±a$*>Ig£il9 
fthixtc. 10 

co 1 23] i&fmfctLxmmttzns imwLzm 

V^■5.^ttCi:0, Jfe^M±«OGaAst,l§imcf^-C'# 
fc. 

[0124] ) 6 2 5jum<r>m^in-r>rzit 

^StO . 0 lfi • cm<0PS£>M^2NSc05'f 

1 CO ( l 0 0 ) m£gkS i H F^?g+^*! 

[0125] ^mm^mmT<r> t*>*)X'h-> tz . 

(01261 m»Sa?JS : 1 0 ( m A • c m-z ) 
HtffifcliEigiff : H F : H 2 O : C 2 Hs OH= 1 : 1 : 20 
1 

24 (#) 
^TlltS i<0(?A : 2 0 (//m) 
Porosity: 17 (%) 

z<?>muzmmnm%*4Q0'cx'2m£smitLtz. <r 
^s-fkcj: o^7L«s i cvjicvftmt&mtmx'mhti 

fc. MSSiiCMBE (Molecular Be 
am Epitaxy)S(:i0fM a B B AlGaAs5 , 
0. 5 jumXh7 J fi'A'/l'S!tIL^. 

[o i 27] ka i Ga.Asmmwtw\izmmLfzim 30 

0 0'C- 2i«fiI<0jR«yi«: U f&l'Shtt&Z*', 
. C J: 0 0 $ tit: . 

10 1 28] K 9 x^N5lfifiW2i:PI«fc:LT 

[0129] *«0f*. ^TIICS i £#K?§flrex.yir> 
T'Ut. JgL&AA I GaAsliXvfy/ShfCS 
0. f ^ a B a A IGaAs&lvf-Xhv 7^ttflt L 

r. ^-?L«s i«asixvf-^^$fi % &£tzia&zti 40 

[0130] 4USAA 1 G a A s <oiSx -y+yrfBUztt 

[ 0 1 3 1 ] -TSrib*). #7.*S«±fc:0. 5^m^J![ 
*«rfirofciMiSAA 1 GaAsIAWfJf;. ZftSt 
S i iOiHffiX y f- S7\,Zi. o 7 l> iPr-ciaa A 1 GaAsf 

fc:li|5r*>3?ftti$ra'ofc. 

[0132] 2a%?aem(::.fc&fflrffiBDgi)&&. a 
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AffartSflttA^liftS ixT v »4 £ fc Jut . SIM 

[0133] <Sd!0«5> 6 25iim*>JSKn*ft->fcJt 
JgfiiO. 0 1Q • cmOPSibSV^iNSOMSW^ 
6 ^f-gOSS 10(100) JL&AS i H F 

[0134] H«b^m±£lTtf>fcJ3D"Ca->rt:. 
[0 135] W.VS.&lg. : 5 (mA • cm-?) 
P5®-ffcj£?§7g: HF : Hz O : C 2 Hs OH = 1 : 1 : 
1 

: 12X2 (#) 
^?L«S i : €■ 1 0 (um) 

Porosity: 15 (%) 

PfffitUB«Lfc^?L«S i iCCVD (Chemi 
cal Vapor Depos i t i on) SCiO 
ijMgJaS i 3r-?-fi-m 1 jumxtT^^-wW&flL*:. 

[0136] V—*tf* : S i H 2 Ch /H 2 
#*S£fi:0. 5/18 0 !/min 
: 80Torr 
9 5 0'C 
f&MiMM : 0 . 3 At m/ m i n 

£4>xt*^-wUS i^ffit^SEtoCiO 
1 OOnmcoS i OsJf £Jgfi£Lfc. 
[ 0 1 3 7 ] KS i 0 2 «fJB5fc JMiclflSCLfc 5 0 0 n 
mOSiOi Jf£Jgj£Lfc2tJW)S iSt^Ity-?- 
fi-WiSfc-g-irli;. SffltS-frfcS. 6 0 0*C-2B#^£7) 

[0 138] ^fg^JlcO^^fflUTSAO-^^-yr^^x 

[0 139] *0Xk. PJIMS iir49%Mi:30 
XiaBrtt***fcOfi^-» (1:5) -CUff L 

S?X-yf-V^-fS. #fSa s a S i«Xvf-y^S*l-rfc:a 
0, #IS b b bS i Sivf ■ Xh y7'<T)ttft'c LX. ^Jl 

[0140] s i mmk^mx. -,^vv'mzn 

®tCfo(ti.X-yf->i?'fi (St+^y^'XhD-AgJg) 

[0141] - S i ggfk^±tC 1 /i mWfAr 

i OiMfKx y v J: o -c ^ j * a B Q s i m IZUW h 
(01421 SiS^^S^tatc J: ^l*Jrffiga^<Of^. S 



(11) 
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mizLxiftnxuzmvML. m&m^^mt^m^ 

(0143) (mt&m6) 6 2 5um<7)MX-$:ft-?tc}£ 
JgfiiO. Olfi- cm<^)PMfiS^(iNS(7)5'f yf-g 

omico (ioo) 4% as i mfcz . h fsss+k:** 

[0145] ndt®m : 7 ( m A - c m-2 ) 10 
^®<b£?§?£ : HF : Hz O : C 2 Hs OH= 1 : 1 : 
1 

BrfaJ : 4 (#) 

^•7L®S i<0J5A : 3 (//m) 
Porosity : 15 (%) 

3EBa$£JK : 3 0 ( mA • cm" 2 ) 

mmit^mWi : H F : H 2 O : C 2 Hs OH = 1 : 3 : 
2 

•SB: 3 <#) 20 
^7L«S i<7)fA : 10 (Aim) 
Porosity:45(%) 

C SSi&HSt'f 4 0 0 XTC 1 ffl&ft; L . CI 

fc. ^7L«S i±^CVDj£tcJ:0^ a B a S i £0. 3 

[ 0 1 4 6 J V— X*'^. : S i H4 
^r+'J-V-^ :. H 2 

iSJS : 8 5 0*C 30 
BE^J : 1X1 0" ! To r r 
#c^j£j8£ : 3 . 3 n m/s e c 

100 nm<7)S i OiMiBfSL Ltz. 

[ o 1 4 7 1 ks i o» m&mb%nzmMLtc 5 o o n 

m<7)S iOz HSrjgjfcLfcS i S«tf)»iBi: 

&Jtt3-££f&. 7 0 0 , C-26^(7)|aji!ilJL > B& 

(0 148) mmKD^-mzm^T . k ? 
jims i A'staiL*. 

[0 14 9] ZWx. ^fllfS ifj:HF/HN03 / 
CH3 COOH^Xy^^&T'iMJRXyf-^-f 

t 0 l 5 0] #-£7L«S i m^ a <r)WsL.~,l-v7mzn 

h*./i-y7'm.imm±mmx-& hmmm^-xhh. 
coi5i] -rtch-h. s i mumuz \um<r>m^ 

fiif^mZiUS i i#ffMt'#t. ^?LfiS i cOiSiRx 50 
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>fc. 

[0152] mavT-mamtz*. mmm^^mm. s 

[0 153] (m:feffl7 ) 625vm<r)mx-$:ftr>tzit 

&fito. 0 m ■ cmwpmhh wiN sieves 

^l^(100)f^8 B a SiIS^, HFS?S4"(Cfc 

^Xffimitf&Z'fritz. 

[0154] !%mitf&2km±MTco ta*) xh o * . 
[oi55] mwimm 5 ( mA • cm-n 

m&ftjtZmWi. : H F : H 2 O : C 2 Hs OH = 1 : 1 : 
1 

asm-. 1 2 (■») 



Poros i t y 



1 0 (vm) 
1 5 (%) 

4 o o -c x i n^gHt L/vi. .r 

Jt. ^7l«S i_BcC VD (Chemica IVapo 
r Deposition) i£(C J: OflM&al, Si^U 

4. 

[0156] V—XtfX : S i H 2 C 1 2 /H 2 
^SOI: 0. 5/18 0 l/min 
rtZ&j] : 8 0 T o r r 
?SJ£ : 9 5 0'C 

fitSkiSLfS. : 0 . 3 >u m/m i n 

100nm(OSi 0 2 JI£7gj£L^. 
[0l57]RSiOi JHSEt SUtcfflSL^: 5 0 0 n 
mcoS i 0 2 JBSrJgfigLytS i S^tfOaMi: £gfcr£;b 
-e, gM^-tt^. 9 0 0*C-2i^p a !<7X^fIi- ftS 

[0158] mttzm 1 <7)^&2:ffl v . 0 -S-^-e^: ^ 

[0159] -e^. ^tL^S i JlSrmSfiS i h 

[0160] -T^ri9*> . S i iSYt®±(C 1 u m£0/?A^ 
•x-J-v^'tc J: ->t tm^ a B B S i «tc«Wtf,SE^k(i^rA'o 
[0161] iSjg^^rffiiStlgtc J; ^fffimaP.^cT)?*^. s 

i miztemtt&iijxmsMxzixxte^-F . mttc& 
a,ttmm ztix^&zt wmz $ ntz . mtitzm 1 «=: i=i 



( 

2 1 

[0162] (%mm&) 6 2 5 4tmc0**£f#o*:it 
gfiiO. 0 1Q • cmff3Pll>S^liNlf)6'fyfg 
^1^)(100) 4U&AS i g«£ . H FJg&'Mcfc 

[0163] ®&<tfmmmT<r>t*> *)X'h->tz. 
[0164] mSL&JS : 5 ( m A ■ c m~ 2 ) 
f^ftj£i§?£ : H F : Hz O : Cz Hs OH= 1 : 1 : 
1 

B#[Sj: 1 2 <#) 

^7L«S : 10 (jum) 

Porosity: 15 (%) 

C<^)SS€rS!*l?H^4'4 0 0"CT-lB#SS<bL7t. .1 

?t. &T\MS i±tCCVD (ChemicalVapo 
r Deposition) &(C<fc OJfM&FaS i £ 1 u 
mxtr^S'-wH&flL*:. ^^miWTOiiOT-^ 

[0165] V-XtfX : S i Hz C 1 z /Hz 
tf^SSLf: : 0 . 5/180 l/min 
#Z.BLt) : 8 0 T o r r 
iSJg: 9 5 OX: 
fiic^ilJg : 0 . 3 >u m/m i n 
§£>C .rcoxtr^^-wus i Jf*®£&BKfc;tcJ: , 3 

10 0 nm<0S i OzJI£Bj£L^. 

[0 1 66] ISS iOz ®*HfcS'Hcffl^t3t50 0 n 

mcos iOz M£Bf8.LtzS i Stgcoflrai: £gfc-&*> 
-tt. 9 0 0X;-2iSiatf5jaMyitU 

0 £13.1 Jfci^teO^b-iirJfcfcK&jH^ 

0 1 i: i h £?W S i JB*<tt& L >7 x ' MiZttM $ 

[0 167] -f-Oft. £7L«S i«£4 9%ftiSfc 3 0 
3fiaBHfc***i:«>fi^i« ( 1 : 5 ) TaKiX^**^ 

jMt^x-yf-^^-rs. ms&fas i(ix-/f->-^$fi-rtc 
[0168] n&nxs imiM^m^-y^y^m^ti 

jk ) tiHffl±«f-e£ hmmm^x-hh. 

[0169] -f$r*>^» S i igfkM±lC 1 A£mC0l?^5r 

[0170] iSifiltt-^affilSSt J: SlffiffiKIKWjS*. S 

^BfitfimZtiX v > & C i: ixtc . 

[ 0 1 7 1 ] SU *>S i *$S B B o3£IE«Bte^a«S i £ 
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BfcfeLT. WSmi^S img B B aS«i:LTffifflL^. 
[0172] <HM0»I9) 5 25umC0m*Zm->tl)fc 
JggiO. 0 1 Q • cm£0PS£>6VM±N£<7>4 4 y^-g 
(0^1^(100) J)U£AS i H F^M+^cfe 

[0173] K&tttf&kfHiJ&TnbtS 9 Yibofc. 
[0174] ^m-ft'lK : 7 ( m A • c nr* ) 
^BHfcl£ig?S : HF : Hz O : Cz Hs OH = 1 : 1 : 
1 

10 B5H: 1 2 <#) 

£TL®S i : 1 0 (um) 

Porosity: 15 (%) 

£ £ 8?=fl»H$i* 4 0 0 X:X' 2 mfflmit Ltz. Z. 

<7>mmz£ optics i<?)Ti<Dftm3.sm<tmxmt>ti 

fc. fMSi±CMBE (Molecular Be 
am EpitaxyJffitiOWMIiSiiO. 5ju 

*. 

[0 1 7 5 ] : 7 0 0'C 
20 S±t) : 1 X 1 0- 9 To r r 

J&fti£J£:0. lnm/sec 
: 9 5 0*C 

: 0 . 3 ju m/m i n 

$ f> tc . c ox w^f^^s i jsastc»ss-fttc «fc 0 

1 0 0 n m<0S i OzJI£JiMLfc. 

[01763 iss i 02 mmmt^iizmMLtimm^ 
mm^mmt^m^^. jstts-^a. 4oo-c- 

[0177] ^x^JsMc^LSfil^ai^-tf. ^fLfi 
30 S i SriSSSx-yf-y^L. *i^OTc0JJtf)J:dtc 
ifcf <J=5:<££ *?A L/c fc C h £?L« S i Mfrl&m L7xA 

[0 178] -£co&, ^TLKS i§5:A' 7 7 7-KM 
fc 3 0%SBHfc***fctf>fi£» (1:5) -C«I^L 
=5r*^iM«?x-y^-y^^. #^a B B S ilJx 7 fy/§ 

fl-TCC^O , mJSa a aS i £X-y?- • X h •vTCOttftt L 

X. Zlims i{ia«x-y^v^Six^t=»*Sii 

[0179] #^TL«S i fg a B a £0ix 7 fy^l:iC: 
40 v^SX /f-x^JgJ^Ji. ^Ti£< » ^TLKa^X y 

[0180] -T^ri5*> . jgMS^SSitc 0 . 5 ^ 
^^^o^m^S ia^'JBST'^^. $-7l«S ico 
iHtRX ■/ f- V?'\,Z i. ->tt ^fSaa S i /f ictifsj h^Mi 

[oisij m&m?mmxiz£&mw®.m?>-&%:. s 

50 fotti^ttJ* $ iiT v » ^> c t A'TtlS $ i\?z . 
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[018^1 i JI3lffit::&-ftJBI£J&£ 

L3r<Tt> H«<0ISJR3&«» fufc . 
{ 0 1 8 3 1 m 1 OS i #JS B B 8 S£<ig|g£7lfIS i £ 

S i JftSASKJ: LT<£fflL*:. 
[0184] 0) 6 2 5*tm<?>/12i£fto*: 

tttetiiO. 0 1 Q • cmOPS£>6VM3NSOiafM©fg 
W6-fyfg(7)Il<0 (100) J|q& B B B S iS1££. H 
F StS+ tC t> V pt® fc *t L T ^&-fb£ £ ft r> tz . 

[0185] m&ti&3kmmT<ot aix-h^tz. 10 

(0 1 86 J mcS^Jg : 5 (mA - cm"?) 
^Si-ffcjfciiiS : H F : Hz O : Cz Hs OH= 1 : 1 : 
1 

BSISJ: 12X2 (#) 

^TLSS i OJ?* : # 1 0 ( p. m ) 

Porosity: 15 (%) 

Cl a£4E£&ag£HSl4) 4 0 0 "Ct 1 «ffcLi(: . .1 

OgKttcJ: *)§>KMS i 0?lOrtM{i»®KbB|-e?f ioft 

/£. ^ratc^L^^-fL^S i_ttcCVD (Chemi 

cal Vapor Deposition) J: 0 20 

m^B B B S i £ 1 u mxt^^fi/tMSLt. Jfcfclfett 

[0187] V — X/fX : S i H 2 C 1 2 /Hz 
#Xc£fi:0. 5/18 0 1/min 

: 8 0 T o r r 
ififf : 9 5 0*C 

fiJtftj«JK : 0. 3/im/mi n 

$ ic . .r ox t * * s^-wu s i «*ffit=j»»fl:t= «t 0 

100 nra<0S i OzJiz-JiML*:. 

c 0 1 8 s ] t£s i o 2 m&ffitmzmmLtz soon 30 

mOSiOz Jg£j&£L7t:2tfeOS i^«O^IS££-€■ 
i^-m«^a-£•;b-t^-. JgttS-frfcSL 6 0 0*C- 2B#|S]0 

{0 189] «>xV\igffi(c^?l»SS:«ai$1*-. ^TUi 
S il=7K^?g^$rL^jix-li:^fA. K 9 x-^ 



i *<aajL^. 

(0 190] *0». ^-TLfiS i«£4 9%%,mt 3 0 
%3SiSfbi<SJt*£:0?g£-?i£ (1:5) "CfftUXL&A*^ 40 
SiRX-yf-^fi. *r£ B B B S i(±X yf->-^$fl.-r(C 

so . mf5 H B H s ifi 7 f -^h vycr>ttmt lx . ^ 

TL«S i «iiMff?X /-f->^$ft^icl^*$fx^. 
(019 1]^?LfSi #tSfi<aiSx. y *:^jfffc:*t 
t4i-»f>'/a«JJ. ffi*VCfflc<. ^flW/lOX-yf- 
v^&Jg£OiStKltU:+Ol»;UiCciiiU 
^Hiy»t2.Xv^->^'S y 7 xbci 

(0192] -ftchh. S i igftJgLBc 1 jumOl?*? 



(0193] £Wg?Stt8(c J: &BiBiUgoi£m. S 

(0 1 94 3 x^^yt^s i mmmizmmz&fS. 

L%<.xi> mm^^nhixtz . 

( o 1 9 5 ] m i «s i m&&&miwg%?m s i £ 

OS i iiMS B B B £«h LT(£fflL*:. 
[0 196] Vmm\ 1) 6 2 5A<m(7))|^ot 

gom 10(100) m^ B B B s i mm.* . h FSis+ic 

(0197] H&{b£&ffliJaT«> J: £9 
[0198] : 7 ( mA • c m-z ) 

: H F : Hz O : Cz Hs OH = 1 : 1 : 

1 

4 (#) 

^?l«S iO&* : 3 (;um) 
Porosity: 15 (%) 

^SES&JK: 3 0 (mA • cm-*) 

■BffiftfiEJSfK: HF : Hz O : Cz Hs OH = 1 : 3 : 
2 

B*H: 3 (#) 

£?UJS i OJ?^ : 10 (jum) 
Porosity:45 (%) 

<IOS&£B?«#fflSv4>4 0 O'CT'l BftSIBKfcLfc. - 
OlHWcfcO^TLMS i OTLOrtlKi^K-fb^TSib^ 
fc. ^?L«S i±(CC VDi£(C«fc 0*f$ H H a S i£0. 3 

$)•&. 

[0 199] V—X/fA : SiHt 
: Hz 

?SJK: 8 5 0*C 

E^J : 1X1 0- J To r r 

fi£:fB2[J!j£ : 3. 3nm/sec 

10 0 nmOS i OzM zrl&f&Ltz. 
[0 2 00] f&S iOz S^®tSiItCffl.l:L^50 0n 
mOS iOz m*:&f$.Lt2S i S^O^rat 
■If:. -tf-^fs. 7 0 0*C- 2 ^SOSytaaSr L . Pi 

[0 20 1 ] mi (ft4v^i»2 ) OS^lcMLT^2 

[0202] -eof^. ^TLSS iiJHF/HNOj / 
CH 3 COO H^iOX 7 f y/StiMiKx 7 f > 



(1 

2 5 

[0203] ftZKMS i #SSII<o!£x -y^yfteiztz 
(0204] -f S i mUBLtlZ 1 m<7>/?*£ 

[0205] iaSAft? mSt(c J: &BriiiBft«)££: . S n 

[0206] it?^y+;us i mmmzmim£&& 
[ o 2 o 7 ] ws i i &&£' B mmm%$>iiM s i $ 

RfctfcLT. BSf l^Sif^SKt LX&mLtz. 
[0208] (mt&Ml 2) 6 2 5/jmaJV*£&o& 
tiMtfcO. 0 1 £i • cm<7)P§ihh^MiNS!<D5^ 

&<ows lwiioo) m&& s i . h Fmm*iz 

[0209] K@-fb£^#f±OTOfc *i "3 -a Jt . 
[0210] «ft&l£ : 7 ( m A • c m" 2 ) 

ffi&itfcmm : H F : Hz OrCz Hs O H = 1 : 1: 
1 

BSfSl : 4 <#) 

^JlftS icr>m?f- : 3 (//m) 
Porosity: 15 <%) 

S£SE^S : 3 0 ( m A • c m-2 ) 

WffifMSKK: H F : Ht O : C 2 Hs OH=l : 3 : 30 
2 

B*H: 3 (#) 

#Tl«S i<?)S^ : 1 0 (urn) 
Porosity:45 (%) 

^mmimmnm^4 o o'cx- 1 B^raBHtus. - 

fc. £?l«S i±fcCVD£fc:J:9JMS 1 |i,S i£0. 3 

[0211] V—A/fA : S i H 4 40 
: H 2 

?SJg: 8 5 Or 

BE fi : 1X1 0-»To r r 

J&ftjgJg: 3. 3 nm/s.e c 

1 0 0 nm<0S i OimZ&tfSLLt: . 

[0212] i£S i Oz aaBfcgiKzffl.'BLfc 5 0 0 n 
mcOS iOz Ji*-jgj£L*:S ill^iirlh^ 
it. fef&Zittzlk. 7 0 0-C-2B^r a lO**5AlirL. 84 
O^-tf-r^C^ro^:. 50 
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[0213] *y^s%mz&iLmm&miz$it. 

S iOSftx-y 94sE*w^?l®s ijf £ 

x yf-V^ Lfc h .1 -5 •/■xV Mi" #813*1/,; . 
[02 14] %<T>\k. ZJins if^HF/HN0 3 / 
CH 3 COOH^Xv^-^^T'SltRxy^-y^-f 

[0215] ft&KMS i JUMft^Bpt-yf- v^fcut 

1 (t^x-y^-^^JKi^fflite^-c^sMiw^x^^, 
[0216] -f=5:4?*>. S i BHfcRJifc: 1 u m<om*Z 

•y f-v^ic j; -jt i>4U£AS i Je(ctt<6r4>&fcM%ft>o 

[0217] 8&tt?8ttft£ <fc SBfiSraKolgiL S 

i miziimrzKc^xm^mx^ixxii^ , &#$ris 

fltt*<ltfir S JVC n 4 ,1 $ *ufc . 

[0218] xt^i-wUS i JB£liii(cSMUSt£J%£ 

[ 0 2 1 9 ] 51 1 COS i ^ B B B S«(i^g^TL«S i £ 
Ks* LT . SJ^m lWSi LT ftffl LJt . 

[0220] 

[022 1 ] dftCcjD^T, MO-&*»-fr-C«l«S*utS 
Sr^-r^CfctCcfcO, £?l**£lttefcLfcl|5l«oa£«s 

( 0 2 2 2 ] ^ ^B^zMt\ mmmm. aag.& 
n&m ) i a t*> t -r & asfiLtt i s B H B tt*>'#^ H B B ->xa 

— MCffifLfc S i 5K0$&AJB<5 ■& v Wt^-m^fam. 

$ni' a mz'<%h?z_x\ %Ht, iPi»tt. 

[0223 ] *SKBfc±*Hf . SO I fgJSc?)^ 

«««ig»«:f^R-r4|gtt,. St^SOS^. SIM 

[0 2 24] *«HBKJ:^(f. ««rfl-LT 

Sfr$: 2 oULht^-jef 4 - t , ^glf^-^rco 

fit. ll*._*S*S«(?)^S!fc:flffl-r4C i: **T'# & . 
[0 2 25] a*:. *JE^tc«fciHf. ffi^coiassd^tL 

wets* t/ftzjimmti&m im&&m & & 



( 
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[0226] T%fr*>. *%WlZj;tU£ . mmtlzfgtl 

c 0 2 2 7 ] 4 fc. i&sms. (Xz§&&gm) jbttsa 
tMusaJi ^— sums, 

( 0 2 2 8 ] ttc . SOI ffi&ra**!£*«|iiK£fHR 
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[01 1 *&WcojTm<?> 1 ^£tfcHB-r£fc^<0gl5SftBr 
E0T£>£. 

[02 ] *%bb<t)^co 1 mzmpn-i-ztz&nw&ttm 

j:03 ] *$pfi<VH&<r> 1 W£3igr?-4fctf>*>seeWBr 

[04 ] *«w«o^<o 1 ey^iKHfl-rs^co^^BJr 

Bi0T'£>.5>. 

10 j[0 5 ] ^^bj^^o ! W£Hgit-&]fc*>«9gtieWlflr 

wmx'hh. 

11 Si #&a£& 

12 £.?ursi/i 

13 tt£7Lff#t££S iJ| 

14 Si 

1 5 fg**® 



[02] 
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